INTRODUCTION
Superoxide radical (O 2 .- ) is the univalent reduction product of molecular oxygen. It belongs to the group of the so-called toxic oxygen derivatives, which also include hydrogen peroxide and hydroxyl radicals [1] . For years the only enzymatic system known to catalyze the elimination of superoxide was the superoxide dismutase (SOD) 1 , which catalyzes dismutation of superoxide radical anions to hydrogen peroxide and molecular oxygen [2] . However, it was recently discovered that biological elimination of O 2 .-could also occur by reduction [3, 4] 
---------------------------------------------
 O 2 .-+ 1e -+ 2 H +     SORs are small iron proteins (14 kDa) that contain an unusual mononuclear iron center, consisting of a ferrous iron with square-pyramidal coordination to four nitrogens from histidines as equatorial ligands and one sulfur from a cysteine as the axial ligand, Fe(N-His) 4 (S-Cys) [5, 6] . This ferrous center is the active site of the enzyme, as it reduces superoxide specifically and very efficiently [3] . The SOR proteins found in some sulfate reducing bacteria, e.g.
Desulfoarculus baarsii
and Desulfovibrio vulgaris contain an additional mononuclear iron center, coordinated by four cysteines in a distorted rubredoxin-type center [3, 5] . However, this iron center is not apparently involved in the reaction and, up to now, its function remains unknown [3] .
Very recently, the reactivity of SORs from Desulfoarculus baarsii [7] and
Desulfovibrio vulgaris [8] has been studied in great detail by site-directed mutagenesis and pulse radiolysis studies. The data provided the evidence of reaction intermediates, most likely iron-peroxide species, during the course for the reduction of O 2 .
-to H 2 O 2 , by the ferrous center.
Recently, we and others have characterized a new type of SOR from the human pathogenic bacteria Treponema pallidum [9, 10] . Its primary sequence is homologous to the SORs previously described, except that it is lacking three of the four cysteines involved in the rubredoxin-like iron center. Consequently, we showed that the protein from Treponema pallidum lacks this iron center and contains only the mononuclear Fe(N-His) 4 (S-Cys) iron center. The fact that it exhibits a full SOR activity confirms that the rubredoxin-like iron center is apparently not involved in the reaction.
In this work, because of the presence of only one iron center which makes the enzyme from T. pallidum more suitable for studying SOR reaction, we have done pulse radiolysis studies on this protein. The results show significant differences as far as the kinetics of the formation of the reaction intermediates are concerned, with respect to the data recently reported for the SORs from D.
baarsii [7] and D. vulgaris [8] .
MATERIALS AND METHODS
Sodium formate and phosphate were of the highest quality available (Prolabo Normatom or Merck Suprapure). Oxygen was delivered by ALPHA GAZ. Its purity is higher than 99.99%. Water was purified using an Elga
Maxima system (resistivity 18.2 MΩ). The recombinant SOR from Treponema pallidum protein was purified according to the procedure previously described [9] . The ferricyanide oxidized purified protein exhibited a A 280nm /A 650nm ratio of ≈ 3 µM). The reaction was followed spectrophotometrically between 350 and 750 nm, in a 2 cm path length cuvette designed for pulse radiolysis experiments. Time-dependent absorbance differences were recorded on a digital oscilloscope from two different experiments at two different time scales.
RESULTS AND DISCUSSION
The SOR from T. pallidum, 60-130 µM in phosphate buffer pH 7. The formation of two reaction intermediates with comparable spectra was also observed in the case of the SOR from D. baarsii [7] . 
